Inhibition of apoptosis by knockdown of caspase-3 with siRNA in rat bone marrow mesenchymal stem cells.
Transplantation of bone marrow mesenchymal stem cells is a promising new strategy for the repair of infarcted cardiac tissue. However, the majority of transplanted bone marrow mesenchymal stem cells (BMSCs) die soon after transplantation, due in part to oxidative stress in the ischemic region. Oxidative stress is known to induce apoptosis through the activation of caspase-3. The aim of this study is to determine whether small interfering RNA targeting caspase-3 can inhibit the apoptosis of rat BMSCs in vitro. Caspase-3 siRNA expression vectors were prepared and transfected into rat BMSCs in the presence of liposomes. Western blot assay and real-time polymerase chain reaction (RT-PCR) were performed to detect caspase-3 expression. A retrovirus packaging system was employed to package 293FT cells producing caspase-3 siRNA virus, which were transfected into rat BMSCs. Those stably expressing caspase-3 siRNA were screened by Western blot assay and RT-PCR to determine caspase-3 expression levels. Stable transfection of caspase-3 siRNA significantly decreased caspase-3 protein (0.26 ± 0.001 vs. 0.42 ± 0.004, P < 0.05) and mRNA expression (0.19 ± 0.002 vs. 1, P < 0.05) in BMSCs compared to non-transfected BMSCs. Cells were incubated in H2O2 to induce apoptosis, which was detected by TUNEL staining, and BMSC morphology was not altered by either transient or stable transfection of caspase-3 siRNA. H2O2-induced apoptosis of BMSCs stably transfected with caspase-3 siRNA was dramatically reduced compared to that of normal BMSCs (11.0 ± 3.2 vs. 25.8 ± 4.2, P < 0.05). Caspase-3 knockdown BMSCs are thus more resistant to apoptosis than normal BMSCs, potentially increasing their survival rates under conditions that cause oxidative stress.